Increased levels of circulating endothelial progenitor cells and circulating endothelial nitric oxide synthase in patients with gliomas.
Gliomas are among the highest vascularized tumors. We hypothesized that patients with gliomas have increased levels of circulating endothelial progenitor cells (EPCs) and circulating endothelial nitric oxide synthase (eNOS). The fraction of EPCs was quantified by fluorescence-activated cell sorter analysis using anti-CD34, -CD133 and -KDR (kinase insert domain receptor) monoclonal antibodies in unselected peripheral blood samples of 32 patients with gliomas. Control groups included 47 patients with other central nervous system tumors or diseases, 10 patients with recent ischemic strokes, and 19 healthy blood donors. The circulating eNOS concentration of plasma was measured by a colorimetric assay in the same samples. In addition, CD34(+)CD105(+) KDR(+) and CD34(+)CD146(+)KDR(-) cell fractions were measured. The percentage of CD34(+)CD133(+)KDR(+) EPCs in the blood of glioma patients is significantly greater than that in the blood of patients with other central nervous system tumors or diseases (p = 0.003), stroke patients (p = 0.005), or healthy donors (p = 0.013). The plasma eNOS concentration is also significantly greater in glioma patients compared with each of the control groups (p < 0.001 for all groupwise comparisons). No significant differences in the levels of the EPCs or eNOS between any of the control groups were demonstrated. In the glioma patients, the level of eNOS correlated with the fraction of CD34(+)CD105(+)KDR(+) cells (r = 0.748; p = 0.008). The data are suggestive of increased mobilization of EPCs contributing to neoplastic vasculogenesis in glioma. The increased levels of EPCs and eNOS in the peripheral blood of glioma patients trigger further investigations as to their value as independent parameters for use in clinical practice.